The use of environmentally friendly organic-mineral fertilizers of humin nature has led to considerable interest in many fields of agronomy. In this paper, the fuzzy multi attributive decision-making tool was used to evaluate the influence of the organic-mineral fertilizers "Stimulayf" and "Humate Sodium" on the growth of Dracocephalum L. The analysis was performed in two ways: 1) evaluating applications of Stimulayf and Humate Sodium using crop characteristics, and 2) evaluating applications of Stimulayf and Humate Sodium, using both crop characteristics and economic parameters. In the first method, alternative 17 (К-8 + St-L (2009)was ranked the best alternative. The second rank was alternative 13 (К-8 (2007)). Alternative 22 (К-10 (2009))was ranked the worst. In the second method, alternative 10(К-7 + Hum-Na)was rankedthe best followed by alternative 7 (К-8 + St-L). Alternative 4 (К-10) had the lowest rank using this method.
Introduction
Biodiversity, conservation, and sustainable use of soil resources are important goals for our time. The use of environmentally friendly organic-mineral fertilizers (preparations) of humin nature is of considerable interest in many fields of agronomy. Currently, Humate is widely used in North and South America, China, Australia, Africa, southern and central European countries (Beyer, 1996) . The mode of action of humic substances is to stimulate biochemical processes in plants, not only at the initial stage of seed germination and root system formation, but also in growth and development of the plant in later stages of development (Visser, 1986 ). An important aspect is the interaction of humates with all sorts of pesticides and organic ecotoxicants (i.e., oil, aldehydes, phenols, ect.). Humate irreversibly binds them to the inactive complexes, which are derived from the soil cycle processes, thus preventing these toxicants from collecting in agricultural products (Stewart, 1984) .
In recent years, great interest has been shown in aromatic plants having medicinal properties. In particular, plant species of the Dracocephalum L. genus are of interest. An experimental study on the growth of Dracocephalum L. samples was carried out by Lavrukov (2012) . In this research, special attention was given to the influence of the organic-mineral fertilizers "Stimulayf" and "Humate Sodium" on the growth of varieties of Dracocephalum L.
It is well known that data obtained during an experiment can often result in ambiguous results of representing the phenomena being studied. In this regard, interpretation of experimental data is very difficult in formulating practical decisions. Komarov et al. (2013) evaluated data on the growth of Dracocephalum L. from the experimental study by Lavrukov (2012) . In this paper, experimental data obtained by Lavrukov (2012) was further analyzed using a fuzzy multi attributive decisionmaking tool (Kurtener et al., 2010) .
Material and Method

Experimental data
The original experiment was conducted in 2007and 2009 at the Department of Botany,St. Petersburg Agricultural University and Agrophysical Research Institute. The objective was to evaluate the application of organic-mineral fertilizers "Stimulayf" and Humate Sodium in the cultivation of varieties of Dracocephalum L. from N.I. Vavilov Institute collection ( Table 1 ). The organic-mineral fertilizer "Stimulayf" was developed by "Agrofizprodukt" and the Humate Sodium was produced by "TPK Tekhnoexport" (National catalog of pesticides and agrochemicals permitted for use in the Russian Federation, 2007)). Data collected from this experiment that was reported by Lavrukov (2012) included crop characteristics (i.e., flowers per plant, fruits per plant, real fruit formation, ovules per plant, and seeds per plant) and economic parameters (i.e., output of main products, gross output value, net income, and the level of margin). 
The fuzzy multi attributive decision-making tool
The fuzzy multi attributive decision-making tool is based on the use of fuzzy indicators and the minimum average weighted deviation method (Li, 1999; Wang, 2005) and uses an algorithm and software prototype developed by Kurtener et al. (2010) . Specifically in this study, absolute value deviation/distance of each alternative from the ideal alternative was used as a measure for choosing the optimal alternative.
The main task of the first step is the selection of important decision attributes (interpreted as indicators). Second, the role of each indicator must be defined. In the software (Kurtener et al., 2010) , two groups of indicators are utilized. The first group includes "benefit fuzzy indicators", which are indicators intended to normalize yield-controlling attributes. These attributers increase from zero to the desirable values. The second group includes "cost fuzzy indicators" which are intended to normalize yield-controlling attributes. These attributes decrease from the desirable values to zero. In this study all indicators are considered as benefit fuzzy indicators.
Using the input data, a decision maker can build a decision matric. Using software developed by Kurtener et al. (2010) the following information can be obtained: a) normalized decision matrix, b) relative weight of attributes, c) target functions, and d) alternatives ranking. It should be noted that the absolute value deviation/distance of each alternative from the ideal alternative is estimated by utilizing a target function. Ranking alternatives was based on values generated from the target function.
The analysis was performed in two ways:
1. Evaluating the application of organic-mineral fertilizer "Stimulayf" and Humate Sodium using crop characteristics.
2.
Evaluating the application of organic-mineral fertilizer "Stimulayf" and Humate Sodium using both crop characteristics and economic parameters.
Results and Discussion
Evaluation of fertilizers using crop characteristics
Utilizing the experimental data of Lavrukov (2012) , an evaluation of the impact of "Stimulayf" (St-L) and Humate Sodium (Hum-Na) fertilizer applications on Dracocephalum L. growth was conducted. In this study, control plants were also grown without fertilizer addition. The evaluation focused on the characteristics of fruiting and seed production of different varieties of Dracocephalum L. Designations of alternatives are given in Table 2 and the data for the decision matrix are given in Table 3 . The decision matrix includes 12 alternatives in two different years (2007 and 2009) with 5 different measurement attributes.
In this study, all attributes were interpreted as beneficial characteristics. Using the fuzzy multiattributive decision-making tool, we calculate the base characteristics of alternatives. The results of the multi-attribute analysis as well as the ranking of the alternatives are given in Table  4 . In evaluating the ranking of alternatives, it should be noted that they represent the results of applying "Stimulayf" and Humate Sodium as well as weather conditions of each year. The calculated results indicate that alternative 17 (К-8 + St-L (2009)) had the best rank. The second best rank was alternative was 13 (К-8 (2007)). The worse of the alternatives was K-10 (2009).
Evaluation of fertilizers using crop characteristics and economic parameters
The evaluation of using both crop and economic characteristics of "Stimulayf" and Humate Sodium fertilizer application to Dracocephalum L. used the data averaged over the experimental periods of both 2007and 2009. Designations of alternatives and the decision matrix are shown in Tables 5 and  6 . The decision matrix included 12 alternatives with 4 different measurement attributes. In this study, all attributes were interpreted as beneficial. Using the fuzzy multi attributive decision-making tool, the base alternative characteristics were calculated and shown in Table 7 . The calculated results indicate that alternative 10 (К-7 + Hum-Na) was the best selection. The second best was alternative 7 (К-8 + St-L). The К-10 alternative had the lowest rank. The analysis was performed in using two evaluation methods: 1) application of organic-mineral fertilizer "Stimulayf" and Humate Sodium using crop characteristics, and 2) application of organicmineral fertilizer "Stimulayf" and Humate Sodium using both crop characteristics and economic parameters. In the first method, alternative 17 (К-8 + St-L(2009)) was the best alternative followed by13 (К-8 (2007) ); the К-10 (2009) alternative was the worse. In the second method, alternative 10 (К-7 + Hum-Na) had the highest rank. The second best alternative was (К-8 + St-L) while К-10 had the lowest rank.
Conclusion
Often it is difficult to to select the best option when there are many alternatives. Experimental data provided information on the growth of Dracocephalum L. under different weather conditions and applications of "Stimulayfa" and Humate Sodium. The use of a multi-attributed decision-making (MADM) tool (Kurtener et al., 2010) makes it possible to easily solve the problem of selecting the best alternative for optimizing the production of Dracocephalum L.
